Map2k1 and Map2k2 genes contribute to the normal development of syncytiotrophoblasts during placentation.
The mammalian genome contains two ERK/MAP kinase kinase genes, Map2k1 and Map2k2, which encode dual-specificity kinases responsible for ERK/MAP kinase activation. In the mouse, loss of Map2k1 function causes embryonic lethality, whereas Map2k2 mutants survive with a normal lifespan, suggesting that Map2k1 masks the phenotype due to the Map2k2 mutation. To uncover the specific function of MAP2K2 and the threshold requirement of MAP2K proteins during embryo formation, we have successively ablated the Map2k gene functions. We report here that Map2k2 haploinsufficiency affects the normal development of placenta in the absence of one Map2k1 allele. Most Map2k1(+/-)Map2k2(+/-) embryos die during gestation because of placenta defects restricted to extra-embryonic tissues. The impaired viability of Map2k1(+/-)Map2k2(+/-) embryos can be rescued when the Map2k1 deletion is restricted to the embryonic tissues. The severity of the placenta phenotype is dependent on the number of Map2k mutant alleles, the deletion of the Map2k1 allele being more deleterious. Moreover, the deletion of one or both Map2k2 alleles in the context of one null Map2k1 allele leads to the formation of multinucleated trophoblast giant (MTG) cells. Genetic experiments indicate that these structures are derived from Gcm1-expressing syncytiotrophoblasts (SynT), which are affected in their ability to form the uniform SynT layer II lining the maternal sinuses. Thus, even though Map2k1 plays a predominant role, these results enlighten the function of Map2k2 in placenta development.